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PURPOSE: To form an FM-IF block and an FM front/end block as one chip 
by providing extraction electrodes for extracting a leakage current through 
a semiconductor substrate on the side of the FM-IF block corresponding to 
the side of the FM front/end block. 

CONSTITUTION: An FM front/end block 26 is integrated in mats K-M, and an 
FM-IF block 27 which has a limiter circuit to remove an AM portion in an 
FM signal, is integrated in mats E and F. MOS type capacitors existent in 
the limiter circuit are formed in islands, respectively, and produce leakage 
toward a substrate owing to a capacitor due to a PN junction formed by the 
island 19. A PN junction barrier is formed with use of an N type epitaxial 
layer 17 to prevent the leakage current from invading into the block 26. Addi- 
tionally, the capacitors are jointly disposed in the mat E which is further adapt- 
ed to include extraction electrodes 43, 79 on the left side and on the lower 
side and a contact as an isolator region for extracting the leakage current 
collectively. Thus, the blocks 26, 27 can be constructed as an one chip. 




(54) SEMICONDUCTOR INTEGRATED CIRCUIT 
(11) 2-23663 (A) (43) 25.1.1990 (19) JP 

(21) Appl. No. 63-173012 (22) 12.7.1988 

(71) SANYO ELECTRIC CO LTD (72) KAZUO TOMIZUKA(l) 
(51) Int. CI 5 . H01L27/118,H01L21/82,H01L27/04,H04Bl/08 



PURPOSE: To assure a layout systematically substantially without influencing 
on a pattern arrangement of a block region by providing a plurality of pads 
for each block region and forming a protective diode using a lower layer region. 

CONSTITUTION: Pads 90, which are employed for an input/output signal to/from 
a semiconductor chip 1, are provided around the chip 1 for each electronic 
circuit block. An N type first diffusion region 92 is provided in a region in 
a lower substrate of power supply lines 35, 36, 37, 38 where there is formed 
nothing, an N type second diffusion region 93 is provided in a lower layer 
of the pad 90, and a p type third diffusion region 94 is provided in the region 
92. These regions 92, 93, 94 are a cathode of a diode Dl, a cathode of a diode 
D2, and an anode of the diode Dl. Additionally, an anode of the diode D2 serves 
as a p type semiconductor substrate. The region 92 is provided by one for 
each block region, so that even if any noise enters the region 92, only this 
block region is interfered without influence on any other block region. Thus, 
a layout is systematically assured substantially influencing on a pattern arrange- 
ment of the block region. 
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PURPOSE: To assure as an SOI structure a MOS LSI using a trench gate and 
a trench capacitor by forming the SOI structure by implanting the side wall 
of a trench formed on an Si substrate surface with oxygen ions or hydrogen 
ions. 

CONSTITUTION: An SOI structure is formed at least in a trench by forming 
the trench section 2 from an Si substrate 1 surface by photolithography and 
dry etching, forming an ion implanted -layer 3 by implanting the trench section 
with oxygen by changing an angle of implantation, and forming an about 0.1/zm 
thick Si film 4 at least in the trench section 2, and further changing the layer 
3 to an oxide film layer by annealing. Once an oxide film has previously been 
formed on a surface or a flat surface outside the trench section 2, the surface 
of the layer 3 can be confined in the oxide film. Hereby, only the interior of 
the trench can be constructed as the SOI structure by later oxidizing only the 
portion of the film 4 outside the trench section 2. The trench SOI structure 
can be used as a gate section of a trench-gate MOS FET and a capacitor sec- 
tion of a trench-capacitor. 
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